A chemical study on the development of the human forebrain and cerebellum during the brain 'growth spurt' period. I. Gangliosides and plasmalogens.
Following upon previous studies on the lipid composition of the developing human brain, a further study is presented with the main object of tracing the chemical changes underlying the period of brain 'growth spurt'. Gangliosides and plasmalogens were selected as approximate markers of synaptogenesis and myelination, respectively, and these lipids were compared in cerebrum and cerebellum to establish the time, if any, at which their rate of accretion increases in a significant way. In the forebrain the rate of increase in concentration of these lipids accelerated at about the 32nd week of gestational age. Although there were too few postnatal cases to draw very firm conclusions, it seemed that the ganglioside concentration levelled off at about two months postnatal age and that the plasmalogen concentration reached a plateau between the 4th and the 6th postnatal months. In the cerebellum the concentration of gangliosides was clearly lower than that in the forebrain until about one year of age, the maximum rate of increase occurring between the last weeks of gestation and the second postnatal month. The plasmalogen concentration was somewhat higher in the cerebellum than in the forebrain but the concentration profile was similar to that followed by the gangliosides. In clear contrast with the concentration profiles in the cerebrum, in the cerebellum both lipids apparently continued to increase up to the second postnatal year. A mainly perinatal period of vulnerability is suggested for the forebrain, and a more prolonged one (probably until the second year of life) for the cerebellum.